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(64) MANUFACTURE OF LAMINATED METAL PLATE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To manufacture a laminated 
metal plate suitable for a metal can excellent in 
rnoldability, impact resistance, taste characteristics 
and retort whitening resistance. 

SOLUTION: When a biaxially stretched polyester film 
comprising polyester wherein 93 mol% or more of a 
constitutional unit is an ethylene terephthalate unit 
and characterized by that a crystal orientation 



parameter R obtained by X-ray diffraction measurement is 
20 Xx102 or more is laminated to at least the single 
surface of a metal plate, the temp. TO of the metal 
plate at the start time of lamination is set to the m.p. 
Tf of the film or higher and the temp. Tl of the metal 
plate on the outlet side of a laminating roll nip is set 
to the m.p. Tf of the film or lower and, further, a 
laminating index K defined by K=(T0-Tf) x*t/(T0-TI) 
(wherein t is a nip time) is set to 1-20 msec. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the film lamination metal plate for containers. 
Furthermore, it is related with the manufacture approach of the suitable lamination metal plate for the lid 
of a metal can and the material of a drum which are manufactured by fabrication which is excellent in a 
moldability, shock resistance, a taste property, and retort-proof milkiness nature in detail, such as draw 
forming and cover-printing shaping. 
[0002] 

[Description of the Prior Art] Conventionally, the can inside and external surface of a metal can applied 
the thing which made the solvent dissolve or distribute various thermosetting resin, such as an epoxy 
system and a phenol system, for the purpose of corrosion prevention, and covering a surface of metal 
has been performed widely. However, desiccation of a coating takes long duration to the covering 
approach of such thermosetting resin, productivity falls or it has problems which are not desirable, such 
as environmental pollution by a lot of organic solvents. 

[0003] The approach of laminating a film is in the metal plate which performed various kinds of surface 
treatment, such as plating, to the metal plate or these metal plates which are the ingredients of a metal 
can, such as a steel plate and an aluminum plate, as an approach of solving these problems. And the 
lamination metal plate of a film is required of the following properties by the film, when carrying out 
cover-printing fabrication and manufacturing a metal can, draw forming and. 

(1) Excel in the adhesive property of a film and a metal plate. 

(2) Excel in a moldability and don't produce the defect of a pinhole etc. after shaping. 

(3) By the impact over a metal can, a film should not exfoliate or a crack and a pinhole should not occur. 

(4) The scent component of the contents of a can does not stick to a film, or the flavor of contents is not 
spoiled by the smell of a film (it is indicated as a taste property below). 

(5) After draw forming or lid shaping, in the steamy sterilization process after the contents restoration 
for printing or sealing-compound hardening, when heating is received, a film appearance does not 
discolor white (retort-proof milkiness nature). 

[0004] The copolymerization polyester film for a metal plate lamination which many proposals are made 
in order to solve these demands, for example, has specific crystallinity in JP,2-57339,A is indicated. 
However, it was not able to be said that the level cannot satisfy the above various demand characteristics 
synthetically and it can fully be satisfied with the application as which the especially excellent 
lamination nature and the outstanding taste property are required of level had these proposals. 
[0005] Moreover, the polyester film for a metal plate lamination which has specific structure is indicated 
by JP,10-6395,A. Although demand characteristics various [ with this proposal ] were solved to some 
extent, there was a difficulty which degradation of adhesion, milkiness of a film appearance, degradation 
of workability, etc. produce at the heating process after the fabrication heat at the time of fabricating 
with a can, or shaping, and the pasteurization process after restoration of contents. 
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[0006] 

[Problem(s) to be Solved by the Invention] It is in the purpose of this invention canceling the trouble of 
the above-mentioned conventional technique, and is in offering the manufacture approach of the suitable 
lamination metal plate for the metal can excellent in the moldability manufactured by fabrication, such 
as the manufacture approach of a lamination metal plate of excelling in a moldability, thermal 
resistance, shock resistance, and a taste property especially draw forming, and cover-printing shaping, 
shock resistance, a taste property, and retort-proof milkiness nature. 
[0007] 

[Means for Solving the Problem] A means of this invention to attain said purpose is as follows. 
[0008] (1) It consists of polyester more than whose 93 mol % of a configuration unit is an ethylene 
terephthalate unit. In case the crystal orientation parameter R obtained by X diffraction measurement 
laminates the biaxial-stretching polyester film which is 20x10 to two or more at least on one side of a 
metal plate While making temperature Tl of the metal plate by the side of lamination roll nip 
appearance below into the melting point Tf of a film more than the melting point Tf of a film, the 
temperature TO of the metal plate at the time of lamination initiation Furthermore, the manufacture 
approach of the lamination metal plate characterized by ****ing the lamination index K defined by the 
bottom type within the limits of 1 - 20msec, and laminating it. 
K=(T0-Tf) xt/(T0-Tl) 

However, t: Nip time amount [0009] (2) The manufacture approach of the lamination metal plate 
characterized by the nip time amount t being within the limits of 0.005-0.O5sec in the above (1). 
[0010] (3) The manufacture approach of the lamination metal plate characterized by polyester not 
containing isophthalic acid as a polyester constituent in the above (1) or (2). 

[001 1] (4) The above (1) The manufacture approach of the lamination metal plate characterized by a 
film containing an antioxidant 0.0001 to 1% of the weight in - (3). 

[0012] (5) The above (1) The manufacture approach of the lamination metal plate characterized by the 

consistency of a film being three or less [ 1 .4g //cm ] in - (4). 

[0013] 

[Embodiment of the Invention] The biaxial-stretching polyester film whose crystal orientation parameter 
R which this invention carries out biaxial stretching of the polyester which uses ethylene terephthalate as 
a principal component as a result of examination wholeheartedly, and is obtained by specific X 
diffraction measurement is 20x10 to two or more is used. It is based on having found out that the 
lamination metal plate which a moldability and a taste property are good and is especially excellent in 
controlling the heat history in the case of a lamination at shock resistance and milkiness-proof nature 
even after passing through the heating hysteresis in a canning process was obtained. 
[0014] Hereafter, this invention is explained to a detail. The polyester which makes a main constituent 
the ethylene terephthalate used by this invention is polyester which makes more than 93 mol % an 
ethylene terephthalate unit. Since the taste property is good even if it fills up a metal can with a drink 
after heat treatments, such as retorting, over a long period of time as it is required for an ethylene 
terephthalate unit to be more than 93 mol % at the point which makes a taste property good and it is 
more than 96 mol % more preferably, it is desirable. On the other hand, other dicarboxylic acid 
components and a glycol component may be copolymerized in the range which does not spoil a taste 
property . As a dicarboxylic acid component For example, an ISHIFUTARU acid, naphthalene 
dicarboxylic acid, diphenyl dicarboxylic acid, Diphenylsulfone dicarboxylic acid, difenoxicarboxylic 
acid, Aromatic series dicarboxylic acid, such as 5-sodium sulfoisophtharate and a phthalic acid, 
Hydroxy acid, such as alicycle group dicarboxylic acid, such as aliphatic series dicarboxylic acid, such 
as oxalic acid, a succinic acid, an adipic acid, a sebacic acid, dimer acid, a maleic acid, and a fumaric 
acid, and cyclo hexyne dicarboxylic acid, and a p-oxy-benzoic acid, etc. can be mentioned. 
[0015] On the other hand, as a glycol component, aromatic series glycols, such as alicycle group 
glycols, such as aliphatic series glycols, such as a propanediol, butanediol, pentanediol, hexandiol, and 
neopentyl glycol, and cyclohexane dimethanol, bisphenol A, and Bisphenol S, a diethylene glycol, etc. 
are mentioned. In addition, these dicarboxylic acid components and a glycol component may use two or 
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more sorts together. 

[0016] Moreover, unless the effectiveness of this invention is checked, multifunctional compounds, such 
as trimellitic acid, trimesic acid, and trimethylol propane, may be copolymerized in copolymerized 
polyester. 

[0017] Although the film which is in this invention and is used has butanediol, a diethylene glycol, a 
polyethylene glycol, cyclohexane dimethanol, a sebacic acid, dimer acid, isophthalic acid, etc. as a 
component by which little copolymerization is carried out preferably, for an application with a severe 
taste property, more than 96 mol % and that it is more than 98 mol % especially preferably have 
desirable ethylene terephthalate. 

[0018] In this invention, two or more sorts of above-mentioned polymers may be used, blending them. 
Although the film used by this invention may copolymerize isophthalic acid in the range which does not 
spoil a property greatly, it is desirable that it is polyester which does not contain isophthalic acid from 
the shock resistance in the passage of time and the point of a taste property fall. 
[0019] The film used by this invention needs to biaxial-stretching-ize the polyester which makes 
ethylene terephthalate a main constituent in respect of thermal resistance and a taste property. As the 
approach of biaxial stretching, it is 40x10-2 especially preferably 30x10 to two or more more preferably 
25x10 to two or more preferably [ it is required for the coincidence biaxial-stretching and crystal 
orientation parameter R from which a biaxially oriented film is obtained from the point of lamination 
nature by X diffraction measurement although you may be any of biaxial stretching serially to be 20x10 
to two or more, and ]. A moldability becomes inadequate when the crystal orientation parameter R is 
20x10 to less than two. 

[0020] The crystal orientation parameter R is a value computed by the intensity ratio of the field 
acquired by reflected-X-rays diffraction (1(-1) 0) and a field (100) here. It is further determined by 
extension conditions and heat treatment conditions, and 20xten to two or more crystal orientation 
parameters can be attained the polymer which constitutes a film, an additive, and by setting these as 
arbitration. For example, they must be elevated-temperature-izing of extension temperature, the 
reduction in draw magnification, and the range that fulfills the property required of a film although 
short-time-ization of heat treatment temperature etc. can attain further. Six or less sees of heat treatment 
time amount are 5 or less sees still more preferably preferably here. 

[0021] 0.5 or more are [ the intrinsic viscosity of the point which raises shock resistance and a taste 
property more to polyester ] desirable still more desirable, and the film used by this invention is 0.63 or 
more especially preferably 0.6 or more. Since a taste property gets worse by the elution of oligomer etc., 
intrinsic viscosity is not desirable at less than 0.5. 

[0022] In the film furthermore used by this invention, it is less than 0.13 that it is the point which makes 
lamination nature good especially further in that that a plane orientation multiplier is less than 0.15 
makes good the lamination nature to a metal plate, a subsequent moldability, and shock resistance 
although it is desirable, and is less than 0.14 desirable still more preferably. If a plane orientation 
multiplier is too high, not only lamination nature but a moldability will be worsened. Therefore, the taste 
property after can shaping also falls. 

[0023] The polyester used by this invention is desirable when maintaining preferably the taste property 
which was excellent even if that the amount of diethylene-glycol components is 0.01 - 2.0 % of the 
weight especially preferably 0.01 to 2.5% of the weight still more preferably 0.01 to 3.5% of the weight 
received many heat histories, such as heat treatment at a canning process, and retorting after canning. It 
is thought that anti -oxidation resolvability 200 degrees C or more of this improves. 
[0024] In the film furthermore used by this invention, it is 0.001 - 1 % of the weight desirable still more 
preferably from the point that adding a well-known antioxidant 0.0001 to 1% of the weight raises shock 
resistance. Moreover, a diethylene glycol may be added in the range which does not spoil a property at 
the time of polymer manufacture. 

[0025] Moreover, when making a taste property good, 20 ppm or less are still more preferably desirable 
in the content of the acetaldehyde in a film 25 ppm or less preferably. When the content of an 
acetaldehyde exceeds 25 ppm, it is inferior to a taste property. Although especially the approach of 
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setting the content of the acetaldehyde in a film to 25 ppm or less is not limited, in order to remove the 
acetaldehyde produced by the pyrolysis at the time of manufacturing polyester at a **** reaction etc., 
for example, How to heat-treat polyester at the temperature below the melting point of polyester under 
reduced pressure or an inert gas ambient atmosphere, Polyester is preferably set under reduced pressure 
or an inert gas ambient atmosphere. 155 degrees C or more, In case melting extrusion of the approach of 
carrying out solid state polymerization at the temperature below the melting point, the approach of 
carrying out melting extrusion using a vent type extruder, and the polymer is carried out, it is less than 
+25 degrees C in melting point preferably about extrusion temperature the melting point of less than +30 
degrees C by the side of a high-melting polymer. A short time, the approach of extruding less than 
[ mean-flow-time 1 hour ] preferably, etc. can be mentioned. 

[0026] In the film used by this invention, from the point which raises a moldability more, it is desirable 
that a consistency is three or less [ 1.4g //cm ], and it is three or less 1.398 g/cm still more preferably 
three or less 1.399 g/cm more preferably. 

[0027] the film used by this invention -- a monolayer and a laminating - all can be used. It is 5-35 
micrometers that it is the point of the moldability after laminating to a metal, the covering nature to a 
metal, shock resistance, and a taste property, and is 3-50 micrometers desirable still more preferably, 
and the thickness of the biaxially oriented film of this invention is 8-30 micrometers especially 
preferably. When used in a laminating, the laminating of the polymers, such as a thermoplastic polymer 
and thermosetting polymer, may be carried out, and polyester, for example, the amount polyethylene 
terephthalate of giant molecules, isophthalic acid copolymerization polyethylene terephthalate, 
butanediol, the copolymerization polyethylene terephthalate that has an isophthalic acid residue frame, 
the polyester which added the diethylene glycol and was copolymerized further are used preferably. It is 
desirable to carry out the laminating of the isophthalic acid copolymerization polyethylene terephthalate 
to a steel plate lamination side especially from the point of reconciling lamination nature and a taste 
property. 

[0028] After drying each polyester if needed especially as the manufacture approach of the biaxially 
oriented film used by this invention although not limited for example, supply a well-known melting 
extruder, extrude in the shape of a sheet from a slit-like die, it is made to stick to a casting drum with 
methods, such as electrostatic impression, cooling solidification is carried out, and a non-extended sheet 
is obtained, as an extension method - coincidence 2 shaft - serially - biaxial stretching - although any 
are sufficient, this non-extended sheet is extended and heat-treated crosswise [ of a film / the 
longitudinal direction and crosswise ], and the film of whenever [ plane orientation / which is made into 
the purpose ] is obtained. What is preferably depended on a tenter method in respect of the quality of a 
film is desirable, and after extending to a longitudinal direction, the coincidence biaxial-stretching 
method which is extended crosswise and which extends mostly a biaxial-stretching method, a 
longitudinal direction, and the cross direction to coincidence serially is desirable. 
[0029] As draw magnification, they are 1.7 to 4.0 times preferably 1.6 to 4.2 times in each direction. The 
draw magnification of a longitudinal direction and the cross direction may enlarge whichever, and is 
good also as the same. Moreover, as for an extension rate, it is desirable that it is [ 1000 - 200000% ] a 
part for /, and although extension temperature can be made into the temperature of arbitration if it is 
+100 degrees C or less in glass transition temperature more than the glass transition temperature of 
polyester, 80-170 degrees C is usually desirable. Furthermore, although a film is heat-treated after 
biaxial stretching, this heat treatment can be performed by the heated roll superiors and the approach of 
conventionally well-known arbitration among oven. Although heat treatment temperature can be made 
into the temperature of 120-degree-C or more arbitration 245 degrees C or less, it is 120-240 degrees C 
preferably. Moreover, although heat treatment time amount is arbitrary, it is desirable to usually carry 
out between 1 - 60sec(s). Heat treatment may be performed loosening a film crosswise [ the / 
longitudinal direction and/or crosswise ]. Furthermore, it is [ extension / re-] good in a 1-time or more 
line to each direction, and the postheat treatment may be performed. 

[0030] Moreover, in order to raise the handling nature of the film used by this invention, and 
workability, it is desirable that the particle selected by arbitration from external particles, such as a well- 
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known internal particle with a mean particle diameter of 0.01-10 micrometers, an inorganic particle, 
and/or an organic particle, contains 0.01 to 50% of the weight. It is desirable that the internal particle 
with a mean particle diameter of 0.1-5 micrometers, the inorganic particle, and/or the organic particle 
contain 0.01 to 3% of the weight especially as a film used for a can inside. Although a technique well- 
known as the deposit approach of an internal particle is employable, the technique of a publication is 
mentioned, for example to JP,48-61556,A, JP,51-12860,A, JP,53-41355,A, JP,54-90397,A, etc. 
Furthermore, concomitant use with other particles, such as JP,59-204617,A, can also be performed. 
Since it will become easy to produce the defect of a film if the particle which has the mean particle 
diameter exceeding 10 micrometers is used, it is not desirable. 

[0031] As an inorganic particle and/or an organic particle, the organic particle which makes a 
constituent inorganic particles, such as wet and a dry type silica, colloidal silica, silicic acid aluminum, 
titanium oxide, a calcium carbonate, calcium phosphate, a barium sulfate, an alumina, a mica, a kaolin, 
and clay, and styrene, silicone, and acrylic acids, for example can be mentioned. The organic particle 
which makes a constituent inorganic particles, such as wet and a dry type colloid silica, and an alumina, 
and styrene, silicone, an acrylic acid, a methacrylic acid, polyester, a divinylbenzene, etc. especially can 
be mentioned. A section particle, an inorganic particle, and/or an organic particle may use two or more 
sorts together among these. 

[0032] Furthermore, when used for a can inside, 0.005-0.07 micrometers of center line average-of- 
roughness-height Ra are 0.008-0.05 micrometers still more preferably preferably, furthermore, a ratio 
with the maximum granularity Rt - Rt/Ra ~ 4-50 - high-speed canning nature improves that it is 6-40 
preferably. Moreover, since the taste property of center line average-of-roughness-height Ra of a 
contents side face improves preferably that it is 0.003-0.03 micrometers still more preferably by 0.002- 
0.04 micrometers, it is desirable. 

[0033] Moreover, various coatings may be performed on the film used by this invention, and the 
spreading compound, an approach, and thickness will not be especially limited, if it is the range which 
does not spoil the effectiveness of this invention. 

[0034] Next, the lamination approach of said film is explained. Considering manufacture of the usual 
lamination metal plate, adhesion of a metal plate and a film is performed by contacting a film to the 
heated metal plate, being stuck by pressure with a roll, carrying out melting of the film resin of a metal 
plate interface, and wetting a metal plate. 

[0035] If this invention laminates target biaxial-stretching polyester film in a metal plate by the 
aforementioned approach, film resin will dissolve by the film-metal plate interface with the heated metal 
plate. Once a film fuses the controlled molecular motion nature which is expressed by relaxation-time 
Tlrho, this depressor effect is canceled, with heating, easily, it will be a lifting, a heating process after 
fabrication heat or shaping, and a pasteurization process after restoration of contents, and will carry out 
crystal growth of the crystallization to this adhesion interface, and degradation of adhesion, milkiness of 
a film appearance, degradation of workability, etc. will produce it. 

[0036] In order not to make the control function of the molecular motion nature of this film lose on the 
occasion of a lamination as a result of the detailed examination by this invention person etc., it became 
clear that it was necessary to restrain strictly severely a limit and the time amount to which the metal 
plate is in contact with the film at the temperature more than the melting point of a film especially for 
the time amount which is in contact with the hot metal plate. 

[0037] Moreover, when a lamination metal plate was used for a container application, it also became 
clear film temperature until after [ a lamination ] water cooling is carried out, and that a moldability and 
shock resistance were influenced greatly. That is, although the moldability ability after a lamination is 
excellent so that it is high, if a film exceeds the melting point, the shock resistance of the film 
temperature to after [ a lamination ] water cooling will be lost, and crystallization depressor effect will 
also be lost and the adhesion of a film of it will also be lost by the moldability after this heating process 
with heating in a canning process. Conversely, although shock resistance is excellent when the film 
temperature to after [ a lamination ] water cooling is low, the film workability of a lamination metal 
plate becomes inadequate, and advanced shaping cannot be borne. 
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[0038] It is the temperature of a film at the lamination time, and it is the highest. [ of the field which 
touches a metal plate ] By restricting the temperature and lamination time amount of a metal plate at the 
time of a lamination, it became clear that the workability which the film has, shock resistance, and 
retort-proof milkiness nature were maintainable. Since temperature and time amount are required for 
melting of resin, if this is in a short-time elevated-temperature condition very much, even if it is the 
temperature more than the melting point, it is not fused, but it is in the condition of having made the 
physical properties which the film originally has remaining substantially, and since the pole surface 
section of the film of the side which touches a metal plate meets on the surface of a metal plate and 
deforms, it is thought that good adhesion is possible. 

[0039] On the occasion of a lamination, since achievement of short-time welding is difficult, a 
lamination at a high speed is more required of the lamination approach currently performed 
conventionally. 

[0040] Advanced shaping is possible, and it is indispensable to make a metal plate into an elevated 
temperature from the film melting point, to begin a lamination, to perform film sticking by pressure with 
a roll as much as possible for a short time, and to lower film temperature to the temperature below the 
melting point of a film, in order to make it excellent [ after heating ] in adhesion at a canning process, 
and the laminate film which came out of nip further was understood [ also cooling to the temperature 
below a glass transition point as much as possible for a short time, or ] are also important. 
[0041] As a result of adding examination to such knowledge further, it became clear that the approach of 
indicating below is suitable as the lamination approach of a film. 

[0042] In case the aforementioned biaxial-stretching polyester film is laminated in a metal plate, in this 
invention, it is necessary to carry out the lamination index K further defined by the bottom type in the 
temperature TO of the metal plate at the time of lamination initiation while making temperature Tl of the 
metal plate by the side of the nip appearance of a lamination roll below into the melting point Tf of a 
film beyond the temperature of the melting point Tf of a film within the limits of 1 - 20msec, and to 

laminate it. 
K=(T0-Tf)xt/(T0-Tl) 

However, t : Nip time amount [0043] In less than 1 msec, it is not enough for a film to paste a metal 
plate, and the lamination index K exfoliates during processing without being equal to processing. 
Moreover, if 20msec(s) are exceeded, the depressor effect of the molecular motion nature near the 
faying surface with a metal plate will be lost. Although the moldability ability which comes out then is 
obtained, if heating of distortion picking of the film after shaping etc. is received, near the film of a 
lamination metal plate, and the metal plate interface, a spherulite will grow and milkiness at adhesion, 
the moldability ability after being heated, and the sterilization process after contents restoration etc. will 
arise. The more desirable range of the lamination index K is 2 - 15msec, and especially the desirable 
range is 5 - 10msec. 

[0044] In order to acquire good adhesion, retort-proof milkiness nature, and workability, temperature Tl 
of the metal plate by the side of the nip appearance of a lamination roll is made below into the melting 
point Tf of a film for TO more than the melting point Tf of a film whenever [ metal board temperature / 
at the time of lamination initiation ]. 

[0045] If less [ if TO exceeds the film melting point of +40 degrees C whenever / metal board 
temperature / at the time of lamination initiation /, it will become easy to fuse a film by the lamination 
interface, and ] than the film melting point of +2 degrees C, it may become inadequate in a short-time 
lamination to stick a metal plate and a film, and the adhesion reservation after processing may become 
difficult. Therefore, as for TO, it is [ whenever / metal board temperature / at the time of lamination 
initiation ] desirable that it is the range of the film melting point of +2 degrees C - +40-degree C film 
melting point, the more desirable range is the range of the film melting point of +10 degrees C - +40- 
degree C film melting point, and especially the desirable range is the range of the film melting point of 
+20 degrees C - +30-degree C film melting point. 

[0046] If nip time amount (nip die length / lamination rate) exceeds 0.05sec(s), lamination time amount 
will be too long and which of workability and shock resistance or the property of ** will fall. Moreover, 
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if less than 0.005sec, it may become inadequate to stick a metal plate and a film and the adhesion 
reservation after processing may become difficult. Therefore, desirable nip time amount is 0.005- 
O.OSsec, and is 0.015-0.03sec especially preferably 0.01 to 0.04 sec more preferably. <BR> [0047] Roll 
welding pressure is broken by nip area, and nip welding pressure has [ nip welding pressure ] desirable 
l-30kg/cm2. Since time amount is a short time even if it is more than the melting point when too low, it 
is hard to acquire adhesion that the deformation at the time of adhesion is not enough, and sufficient. 
Furthermore, the cooling effect under adhesion is not fully acquired, either. Although there is no 
especially un-arranging [ of a quality side ] even if welding pressure is large, the force concerning a 
lamination roll is large, the reinforcement like a facility is needed, and a facility becomes large and 
becomes uneconomical. The more desirable range of welding pressure is 5-20kg/cm2, and especially the 
desirable range is 5-15kg/cm2. 

[0048] Moreover, it becomes difficult to make whenever [ by the side of lamination roll close and 
appearance / board temperature ] into the range of said request, laminating for a short time, if the ratio of 
a lamination roll diameter / lamination rate exceeds 0.3sec(s). Therefore, 0.25 or less sees of ratios of a 
lamination roll diameter / lamination rate are 0.2 or less sees especially preferably preferably [ making it 
0.3 or less sees ] and more preferably. 

[0049] Since crystallization will advance and workability and the adhesion after processing will 
deteriorate if time amount exceeds 5sec(s) to after [ a lamination ] water cooling, less than 5 sees are 
desirable. Less than 2 sees are less than 1 sec especially preferably more preferably. In addition, even if 
lamination time amount is short, there is no especially un-arranging. Although the water temperature for 
water cooling does not carry out especially a convention, its temperature below the glass transition point 
of a film is desirable. If it is in the film more than two-layer, it is desirable that a glass transition point is 
below the temperature of the lower one. 

[0050] Moreover, after laminating depending on the need, waxes, such as paraffin series, may be applied 
to a front face, and the lubrication engine performance may be given on the occasion of processing of 
canning. 

[0051] Especially the metal plate of this invention of a metal plate made from iron, aluminum, etc. in 
respect of a moldability is desirable although not limited. Furthermore, in the case of a metal plate made 
from iron, the chemical conversion enveloping layer represented with the inorganic oxide coat layer 
which improves an adhesive property and corrosion resistance, for example, chromate treatment, 
phosphating, a chromic acid/phosphating, electrolysis chromate treatment, chromate treatment, 
chromium chromate treatment, etc. may be prepared in the front face. The metal plate which has the 
hydration oxide of the chromium layer of 6.5 - 150 mg/m2 and 5-30 mg/m2 in the upper layer of a 
chromium metal as chromium especially with a chromium metal reduced property is desirable, and a 
plasticity metal deposit, for example, nickel, tin, zinc, aluminum, gun metal, brass, etc. may be prepared 
further. What has [ in the case of tinning ] the amount of plating of 1 .8 - 20 g/m2 in the case of 0.5-15 
mg/m2, nickel, or aluminum is desirable. 

[0052] The lamination metal plate of this invention can be used suitable for inside covering of the two- 
piece metal can manufactured by draw forming or cover-printing shaping. Moreover, since it has a metal 
adhesive property good also as a part for the covering device of a two piece can, the drum of a three- 
piece can, a lid, and an object for covering of a bottom, and a moldability, it can be used preferably. 
[0053] 

[Example] Hereafter, an example explains this invention to a detail. 

[0054] As a metal plate, T-fourCA and the dimension 0.196mmx920mm cold-rolled steel strip were 
used whenever [ temper / which performed hot rolling, descaling, cold rolling, annealing, and temper 
rolling for the continuous casting slab of low carbon aluminum-killed steel ], and chromium metal 130 
mg/m2, and 15mg of chromic-acid ghosts/and plating ****** TFS of m2 were prepared by the 
electrolytic chromate treatment after cleaning and acid washing. 

[0055] Moreover, the PET film which consists of two-layer [ 20 micrometers in thickness and 25 

micrometers / one layer or two-layer ] was prepared as biaxial-stretching polyester film. 

[0056] The biaxial-stretching polyester film prepared for the prepared metal plate was laminated. On the 
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occasion of the lamination, the board temperature of TFS at the time of a lamination was heated at 282 
degrees C, it pressurized with a lamination roll with a width of face of 1400mm using the induction- 
heating roll following heating with a steel roll, and the film was laminated to both sides. After cooling in 
distilled water with a water temperature [ after a lamination ] of 75 degrees C, the roll coater was used 
for both sides, paraffin wax was applied 50 mg/m2 per one side, and was rolled round, and the 
lamination metal plate was manufactured. In the case of the two-layer film, it laminated so that a B 
horizon might become a lamination side. The engine performance of the lamination metal plate obtained 
above was investigated. 

[0057] The results of an investigation of the property of the prepared biaxial-stretching polyester film, 
lamination conditions, and the engine performance were indicated to Table 1. In addition, the cable 
address of front Naka is as follows. 

PET: Polyethylene terephthalate PET / I:isophthalic acid copolymerization polyethylene terephthalate (a 
figure is copolymerization mol%) 

DEG: Diethylene glycol [0058] Moreover, the property of a film was measured and evaluated by the 
approach of following (1)(7) of the following [ property / of - (6) and a lamination metal plate ] - (9). 
Furthermore, when comprehensive evaluation was performed and the evaluation below good had each 
evaluation of (5) - (9) by comprehensive evaluation:0 and evaluation [ which ] in the thing more than 
good about the evaluation result of (5) - (9), it considered as comprehensive evaluation:x. 
[0059] (1) According to the following type, it asked for the crystal orientation parameter using the 
reinforcement of the field (1(-1) 0) acquired by the crystal orientation parameter R reflected-X-rays 
diffractometry and a field (100). Here, measurement X-ray wavelength is 0.15418nm. (1(-1) 1) The 
diffraction of a field was observed by the degree of Bragg angle of about 1 1.3 degrees, and (100) the 
diffraction of a field was observed by the degree of Bragg angle of about 12.7 degrees. 
R=H/h+0.015H: (1 (-1) 0) The diffraction peak intensity value of a field, the diffraction peak intensity 
value of h;(100) side [0060] (2) The melting point polyester of polyester was crystallized and it 
measured with the programming rate of 10 degrees C / min with the differential scanning calorimeter 
(Perkin-Elmer DSC-2 mold). 

[0061] (3) It measured with the content NMR of the di ethylene-glycol component in polyester (13C- 
NMR spectrum). 

[0062] (4) The intrinsic-viscosity polyester of polyester was dissolved in orthochromatic chlorophenol, 
and it measured in 25 degrees C. 

[0063] (5) It measured using the Abbe refractometer by making a plane orientation multiplier sodium D 
line (wavelength of 589nm) into the light source. Plane orientation multiplier fn=(Nx+Ny)/2-Nz 
obtained from the refractive index (Nx, Ny, Nz) of a longitudinal direction, the cross direction, and the 
thickness direction was calculated and calculated. 

[0064] (6) It asked for the consistency of the consistency film of a film with the density gradient method 
by the water-sodium-bromide water-solution system. 

[0065] (7) The can which fabricated the moldability sample in the temperature field which can be 
fabricated in the three-stage of contraction ratios (the diameter of before shaping / diameter of after 
shaping) 1.6, 2.1, and 2.8 and 80-100 degrees C using the draw-forming machine one by one was 
obtained. 1% of brine was put in in the can obtained with the 2nd step and 3rd-step shaping, the current 
value after 3sec(s) was read, having applied the electrical potential difference of 6v to the electrode and 
metal can in brine, the average after 10-tin measurement was calculated, and the following evaluations 
were carried out. 

A Jess than 0.001mA good : 0.001mA or more less than 0.01mA is good. : 0.01mA [ or more ] less than 
0.1mA failure: 0.1mA or more [0066] (8) After draw-forming processing of the 3rd step of shock 
resistance, after evaluation of a moldability ****(ed) water about the can more than good and dropped 
ten pieces at a time on the vinyl chloride tile floor side from height of 1.25m about each trial, it read the 
current value after 3sec(s), having applied the electrical potential difference of 6v to the electrode and 
the metal can, calculated the average after 10-tin measurement, and carried out the following 
evaluations. 
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A :less than 0.001mA good : 0.001mA or more less than 0.01mA is good. : 0.01mA [ or more ] less than 
0, 1mA failure: 0. 1mA or more [0067] (9) retort-proof white -- about the can after draw-forming 
processing of the 3rd step of voltinism, after ****(ing) water, the lid was rolled and fastened, and it held 
ten pieces at a time in the steam under pressure for 30 minutes at 125 degrees C about each trial, and the 
visual judgment of a base and milkiness extent for a drum section was carried out on the following 
criteria. 

A : with no change. 

Good : change is hardly accepted. 

Good : milkiness is accepted slightly partially. 

Failure: Milkiness is accepted in the whole. 

[0068] (10) After heating for 2 minutes at 200 degrees C and removing a part for a wax about the can 

after draw-forming processing of the 3rd step of the adhesion after heating processing, neck-in spinning 

was added for the can upper part, then flange forming was performed to lid volume bundles. Adhesion 

extent of the film of this flange part inside-and-outside side was judged on the following criteria. 

A : with no change. 

Good : change is hardly accepted. 

Good : separation is slightly accepted in an edge. 

Failure: Separation is accepted in the whole flange. 

[0069] (11) After performing pressurization steam treatment for 120 degree-Cx 30 minutes with the can 

after draw-forming processing of the 3rd step of a taste property, it was filled up with 350ml of perfume 

water-solution d-limonene 25ppm water solutions, and was left after 40-degree-C seal on the 45th, and it 

opened after that, and the organoleptic test estimated change of an odor on the following criteria. 

A: Change is not looked at at all by the odor. 

Good: Change is hardly looked at by the odor. 

C: Change is looked at a little by the odor. 

Failure: Change is greatly looked at by the odor. 

[0070] 
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[0071] The examples 1-7 of invention with which are satisfied of this invention range have an all good 
moldability, the property of the adhesion after shock resistance - heating processing is also still better, 
and comprehensive evaluation is O. 

[0072] A moldability is inferior in the example 1 of a comparison for which an ethylene terephthalate 
unit is less than 93-mol %, and it is inferior in a taste property, retort-proof milkiness nature, and the 
adhesion after heating processing. A moldability is inferior in the example 2 of a comparison for which 
the crystal orientation parameter R is less than 20x10-2, and it is inferior in a taste property. Compared 
with the example of this invention, a moldability is inferior in the examples 3-6 of a comparison for 
which a lamination index separates from this invention range, and they are clearly inferior in retort-proof 
milkiness nature and the adhesion after heating processing compared with the example of this invention. 
The comprehensive evaluation of the examples 1-6 of a comparison is all x. 
[0073] 

[Effect of the Invention] The biaxial-stretching polyester film lamination metal plate of this invention is 
suitable as materials, such as a lid of the metal can which has the property excellent in a taste property, 
shock resistance, retort-proof milkiness nature, etc., and it not only excels in the moldability at the time 
of fabricating with a can etc., but is manufactured by fabrication, and a drum. 



[Translation done.] 
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